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distribution of a typical 50 A-hr Ni-H2 cell. The
nickel electrode accounts for 38 percent of the cell
weight.

For many years, the state-of-the-art (SOA) heavy-
sintered nickel powder plaque has been the substrate
of choice to support the electrochemically active
material in these nickel-based batteries. The nickel
powder plaque accounts for a considerable portion
of the weight of the electrodes. NASA Lewis initi-
ated a program to decrease the electrode weight by
using lightweight nickel plaques. Lewis, in collabo-
ration with Hughes Aircraft Company and Auburn
University, is currently developing and testing light-
weight nickel electrodes made from commercial
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Figure 1.—Effect of porosity in 50 A-hr Ni-H2 

   cell. 
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Table 1. Weight distribution of a 50 A-hr Ni-H2 

   cell using an SOA nickel electrode

S
p

ec
ifi

c 
en

er
g

y,
 W

-h
r/

kg

SOA

The National Aeronautical and Space Administra-
tion (NASA) Lewis Research Center developed a
lightweight nickel fiber electrode to replace the
state-of-the-art heavy sintered nickel electrode for
nickel-based systems.

Potential Commercial Uses
Nonmilitary

• Electric vehicle
• Portable equipment
• Commercial batteries

Space and Military
• Communication satellites
• Exploratory rovers
• Soldier systems

Benefits
• Improves cell mass by a factor of 2
• Extends lifetime by 5 years
• Improves performance
• Good for all nickel-based systems

The Technology
The nickel electrode is currently the specific-
energy-limiting component in any nickel-based
battery system, including nickel-hydrogen, nickel-
cadmium, nickel-zinc, and nickel-metal hydride.
Such battery systems are important in a multitude of
commercial, aerospace, and military applications.
Nickel-hydrogen (Ni-H2) batteries are used exten-
sively in aerospace systems because of their rela-
tively high specific energy and energy density and
their excellent cycling capabilities. For the past
several years, NASA Lewis Research Center has
been developing Ni-H2 cells. The overall objective
of the program is to improve the components, de-
sign, and operating characteristics of the cell. In
most applications, the weight and size of the compo-
nents are of extreme importance. It is, therefore,
essential to reduce the weight of these components
as much as possible. Table 1 shows the weight
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nickel fiber plaques (Memtec America Corp. and
Ribbon Technology Corp.). These plaques are lighter
in weight and have smaller fiber diameters than the
heavy-sintered nickel powder plaques. One advan-
tage of using smaller nickel fibers is the significant
increase in the surface area available for deposition
of the active material, as well as the increase in the
electrochemical accessibility to the active material.
Porosity and thickness are two important variables
to be considered in the evaluation of the nickel
plaques; these variables affect the specific energy,
performance, and cycle life of the battery. An advan-
tage that the lightweight fiber plaques have over
the SOA heavy-sintered nickel powder plaques is
that they can be easily manufactured with much
larger porosities. Lightweight plaques are commer-
cially available in porosities up to 98 percent,
whereas commercial SOA sintered plaques are
available in porosities of 75 to 85 percent. The
specific energy of a Ni-H2 cell will increase by
replacing the sintered nickel electrode with the
highly porous lightweight nickel fiber electrode.
For example, the specific energy of a 50 A-hr Ni-H2
cell (see fig. 1) increases from 50 W-hr/kg to
100 W-hr/kg if a SOA nickel electrode is replaced
with a lightweight nickel fiber electrode. The spe-
cific energy of the Ni-H2 cell improves with increas-
ing porosity.  Initial cycling and performance tests
of the nickel fiber electrodes are very promising.

Options for Commercialization
A patent on this innovation is pending. Develop-
ment of lightweight nickel fiber electrodes for nickel-
based batteries with high specific energy has
significant commercial importance. Such batteries
are useful in any application where savings in weight
are crucial. Potential commercial applications in-
clude electric vehicles, portable electrical equip-
ment such as lap top computers, cellular phones, and
hand-held tools.
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